This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



<19)B#B#»F/f (JP) 



02) & H *f# if & # <A) 



(lDffffifWftMW 
#^2003-240913 
(P2003-240913A) 
(43)4»BH ¥lSl5*P8fl27H<2003.8.27) 



(51)Inta. 7 








G02B 


3/00 




G02B 3/00 Z 2 H 0 2 1 








A 2H0 4 2 




5/02 




5/02 P 21-1 0 ft ft 


GO 2 F 


1/13 


5 0 5 

O V W 


G0 2F 1/13 505 2K1 03 


GO 3 B 


21/00 




fl 0 ^ "R 21/00 R 










(21)ttHt»^ 


- 46293( P2002 - 46293) 


(71)fflHA 000002369 










(22)diHB 




5pdEl4^ 2 E 22 B (2002. 2. 22) 


JfoaiB38i«KBi»r«2TB4#l^ 








mmm s«# sea 
























<74)ft«A 100095728 








#h± ±» nm W2«) 








F*-A(S#) 2H021 BA24 BA27 BA29 








211042 BA02 BA04 BA12 BAH BA19 








BA20 








2H088 EA12 EA18 WA01 








2K103 AA05 CA01 



(8) 

Q~— 22a 



(57) imm] 

*b 2 3 1 24 1 srWdetu^ * k&/b 

24 



(d) 
24 24 



(b) 



V///7//A-" 




(2) 

1 

-5 1/ * \*±m&M*t y K o / X/u £ s o o t* ft < . 

^ti*?ti%\<D iicnx'tbzzk &*hs k-rzm&m 3 fa* 
is«*^5] T&itmm&mm k ftimmm+k z 

tt^^r6S«±iw^^5C^^®^'t^lt^l 30 

6 ] WE*lt»ttl»tt^<0«aSiS 2 0 0 n m 
- 5 CO 5 ^>OV>T *L35*lwia«0^r>f ^ n u >-X<OKig* 

-h*>6v^3taatt7^/wA^e>ftt). K^aatt^ 

^ni/ >Xj&s*fifc S tit ft £ C £ k * 5fc^l8lo 
[ft*® 9] 7^vuyX]:i/m=L7->'- 

«^3t*K^flav^6ix-C4 6 d k &&WLk-fZ>7'v is*- 
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2 

m\<^btixtezzk&&'&k-tz>7tii;=L?is3 

-h£«r«x.> 7^^VU^XJ:!9^(OA^JI^5L 

i&*tt^-f * o u^X^«ft^iS<jBMKSixTftsr. 
MMt*l fc] MSWfc, C03mft»feillto£*i&3fe0 

[000 1] 

fAi:nu wci»jg=i^ b<oi&mtzmz>k k*>\Z y 

[0 0 0 2] 

Mytm<D7 u^^u>Xi:c:tt^Saufc3t^l£tfe 
rv^^ 0 u^^r^ 7— V— El8tw^-rj: 5 l-ifc 

a«tt->- h i (*na«t) ^y >Ky # 

yVUVX2fc**r^Jc«[»[|feW**T**S*vfct>^ 
JStf '5t>C0i:ftoTV^-5 0 

[0003] ^c^x% vyyKW/n/yX2it ffir 
JfiLfcJ:5^»«3t«r«*rt ^ Ky *;vuyX2 

KyX7^u>-X2(DS$^rS]) ic®Jff$^eiatgfil5^ 
[0 0 0 4] 
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^S§as&6o irtefr-b. fc¥X\Z5 0-O^tco>c@j® 
x ht>*L< ifflRLT b£?a^-t?$>5 0 Hfl15<£> 
[0 G 0 5] *ftWK1lt!^mz.&frXte£titci><D 

[0 0 0 6 J 

m^m^&vma^ zfi^mt^xem^<o^ ? 
>X£#j;ttf 3 6 o° ^v>ofcJt£:v^a®iffl (^ft) 

I o o o 7 ] £ fc. c (o^>( # n \s >*<Dmmj5m^te 
m^mm%:ikMmmMmm\zx^xmit^, ik^xm 

&mmt \^xmMmmMmm<Dh<o*m^z>^ ti^x 

m^m^x^<Dum%:±\f^^t{zxv. ^<o^m 
z&T£ j &xffim&£M#>. mm^tm^y 
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4 . 

tfe^->fbi-5r btfx£6zbfrb. mx-ttzco-vC 
\zte\,^xt?b<Dte\,^-teftfcWtmfe*#+Zi><n\z-r 

[00 08] £fc. WlSO-^ * n U vX^iSag^&U: 
^r-SCir^x^; Lfc^oXMit^X h<oi&mttmW 

mm<nmmij& t mmzytmm&mm t yt&m&mn* 
t ic^m-r s >i t frb, u&t ^x<Dft&®i$L® 

ccD-^^^ n ^>x(om^m\z^^xn, m^ytrnm 
y x^<h^f^— cot>^~e^< ^ft^txg'J co t><DT* 

40 ,h^-c^5o 

[0 0 0 9] £fc. WlB(^^>r^P l^^X(D»{jt*fclw 

[0010] £/c. SiflEO^^ ^ n u^X^Sfig^iSte^ 
50 gJl-L, 5 0 0 nmJ^T^tiC0^fflV^^c7>^»^LV^ o C 



(4) 
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<D£ Sld-ftU*. %&&ti*2 0 0 nmPii-CfcS: t\ZX 

oonmHT-e^c^iativ ;x^^i»/m 

[ 0 0 1 1 J ^ftW^-i ? o U^XTfi, WlB^fe 

[0 0 12] *^W03t^KT-WtV St^3fcSiB1££#^ 

[0 0 1 3] #»/n^^v'3^^!l-yt 
^y — Viditt^ i/yf^a^-iz-htLtfE© , 
[0 0 14] *fc v *JBH©*J©yo^*^5/a^»^ 

ic*5vvr, teass»MMt ^xm^^tmm^m^htix 

gKj:Alt-bfc"(K«b-C*fc) CKDAfcfft 

[0 0 15] W^^^l^/o^x^v'g 
— >-h£S:«x.. 7V^yV^uvXJ;i9^coA*HliJic 
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#<7)^>r * p u^X(D«SdS{S< j»i$ l £fiXteZ>Z k & 
Ht»tt|B«r*-r & i Id J: 9. y->-_LirS«,$n 

V -^SMtiiVy 

^GD-e-f ^ P U-^X(DffiJK^ffi<^$ttXV^^-C. 
[0 0 1 6] &Z£W<Dy*i?^??-'>'X7 L J*Xte, It 

^$tt^^m^^iB«>6 <t £ ti-** y -lilies 

-5 V X n * * - 0>*gfc3fc^3R ^> O&ttftO 
[0 0 17] 

£^Ts U < RM-T 6. 

tSoll (a) - (d) |l*^(D-7>f^Di/yXo 
^lgll^t>TW^-l Ofi«*»tU^y h\ 1 lii^Sji 
[0018] JKJBQtW^ v KlOlt El 2 ( a ) \X-W* 

tiil3bZffiz_. r^#*tt^Sl5«- 
1 4Sr^lrLT»&bfct><o-efca 0 yX^Xu— M2 
ir^ibSl SioB^fl. tt^OgUtti 4tcj:oT«3S:o 
SMI 5i:«»*'9 16 4:*»*SixTV^6 0 #^r^ 1 
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#38IBl 5tm)$&V 1 6 kKW&Q 1 7Sr^UT*ji 
Lfct><D£ftoTl>6o £fc, yX/W^U- h 1 2 Id 

8^^$h-c^-5 0 •— *\ tsfttti 3icfi. 

[0 0 19] fitMKl 3<D&mi 5\ZMfa-fZ>ffi 

£fc*tm<£>&±WZ* (b) IC^-f JzptCjEES^i-?- 

ojs, — M<omm2 i <&iaju:te«u aw^s'fcctt* io 
^$hxv>^m»)Ki 3 &nm*2 o t-mz 

t) l 6 a>6i«&n 1 7 ^r^LXlAt 

?L1 8j&>fe£«fcflttT*W2 2j&sp£mSix6. fc3b\ 
^o£fcb^5/ Kl 0<Dttk LTte. ^IBtDJEm^ 2 

Ittt^ Jftfft^S-l 3 2 6 0 8^it^^ix6r 
[0020] c<o«J;5*«^*JSti:W^y Kl OSrffi 

vnx, i\ (Hi (a) \z7jk-r£?\zmmi 1 30 

±^*aiatt*»sra:ai-"cr.ixS:t6*'r6o s«i 1 

yai^u^ *Ky trixv, #y ^^x^ft^s^ 
[002 1] xmj&&mmki,xn. xv*^***? 

1, ^urtKM, jKyypfuy 50 
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[0 0 2 2] fc/cU *«-C», 4»Kw3bSiltt«IB£:'L 

fl'jktt&mtt k<oytm&wim\&w& ztixA z> hv>x 

[0023] C(D£ ? *»»»fi8*tW^S!05fei8iattM 

mnttm 2 2 a fst5*-w-7>r * o u^xco^ 
^ cxmm 1 1 jiic 1 «&av>fa««ffle£an- 

6 0 ir, CWftiS 2 2 a ^/^3tS®ffiil 2 3 
P^^IMtrotf,, C*xP>3feSji14«fiB2 3 Id 

*^M»«fwSatlH«:RM*i;, mi (b) icc 
M^$tX^2 3att^ /^*3. ffiSHtm^ 
y Kl 0^e>efcttS$tt6ffi«2 2 a^«Sfci)0$I 

tt. ^ffietai^s/ Kl o.^BttiitS^ioxiM 

6t>^o. sismi p i -2 o p lgfi^n^o 
[0024] Bi- (c) t^-t-i 5i-^SetW 

0^^>. Ztlbm£{£2 3 a (D-?:tl^tL^Ji«C 
*»©**£!WMWft^ 2 4 £#ftfc£^*Li&Jg 2 2b>f 

iB..*»^y=»-^«iB, tfy*^>\ 

»V^*i5.-fc«U 3fett«1«^^2'4*+»ft*|£ 
[0 0 2 5] w<0<t 5*3tl£»tttSS«^2 4li, ^66ag 

m^&ftmm&mm^m^htix^z&m) 
\zfmnkbti&z.k\z£Q, wmvkm^y ki oa*e> 

8^2 4 08ffiSr#Bi^^«««llfc9, fc*^ 

tttmmmxm 5 ^ssrfi 1 5 - 1 ic j; <>xyt&wt&miL 

^2 4W*#J^^«tt4riB«>T*5<(OdS»*L<. C 
t^Jip^feSSrfT^Ci^J:?). JftiBfttUJ^y Kl 0^ 
foiZ>ti:ffl3ftSA»i: *6««tt«r. *fctfett««i^2 4 lc 
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[0 0 2 6] £©J:5 4«t«IBWlT-2 4 2: L 

Xfi* t088i s 2 0 0 nm£JL_b, S OOnmHT^t 

0 0 nm^±tfc6Ct(C<to«^»tt^ 
S#tC?g{fc£>U * 5 0 0 n m^T-efc 6 r ^ |C J; o 
Xi&iffittttti^S' Kl 0^>y X/va^&#|;iiifcmx#5 J: 
plwftSi&^XJfcSo 
[0 0 2 7] 4*5. 2 4 

J&2 2 bOftfcffl{-OV^T«, ftjSk7&&#im<Ol&iS 2 2 a 

rat, ««ettu^y ki o &&tsmwmi&&mwk'tz> - 

[0028] ^co^. ani*&#y@> WE#y®, SfcteMR 
**fc«W2-2b*oj«ii«:**s*s. -rs^ m<t 

#23 aOMS2 2 bO»»JtwJ;o"Cjft{t;L-Cw 

mtm^mtw^ 3 a <Dmm&¥miti-z<D\zm\ 

A&Sfettf^^- 2 4 teftSiiteWflg^ftft: 2 3a mm 
icBSSit*. -tUT, ^OJ:5l-3ti£tfc^a)Kt^24 

tc^-r j: 5 \z*<Dmmwzft&nmm* 2 4 

[0 0 2 9] wO<t 0t£^<<* UZ/X2 5 0$!jig*& 
Id&oXfi. jjt*efcta^y K*JB^X#S«te«»2 3 

^*pi^X2 5£^ir£<ox\ «*^r^<^s 

So Lfc^oX. SBt=* hO<^fc*BS 

So #t,ti^^DUyX2 5Wft (B&¥ 

3 6 0° fcV^ofclSv^*«B (*IrI) Motlil^ 

ttt»tt : F-2-4«r*^bU"CV^ri:lJ:J:D. ^ 
^ ^ p u>X|ci8v>i£»ttlBSr##-f-^ £ £ asx# 6 C 

[0 0 3 0] £33M£*MB£ LTJW»HBM*Wb 

So'toifflv^SCi^b^ zti&msv±m^?y Kl 0 
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^24 «:B#i-6ic5fe-&*>, tmm&mm 2 3 

ilt»ifC«lsJf«^ilwJ:9, SCI l-fclcB* 
SJxfc**ltt*»2 3*. ^eo^®5I^tcJ:oTm» 
•fti&i^XJW* lc**«B-CWt*U» 
S££j&sX££„ LTc^oX, i^(D^^nuyX2 

amre-2 4^srB'j^tcetaLa^.sc^^f>. en 

k*-C*. LfctfoXtttti: lto*a«ttlW2 3R 
tffti£ffcte?&ft^ 2 4 c7^iR<7> g ft A&ffft* C £ 
*«. 

[0 o 3 1 ] *'fc. ca>JS3S*jSfelc:J:-oT#e>jh,T*6 
20 -7^PuyX2 5l:fcom fl»JRUfcJ:pltfiR«4fe 

MKMfcR) ottoi:48iH>6 v '*l£ff3 6 0°. fc- 

30 19. L^:dSoX«y^tf Ctt«:5t^lBi: L*L»frlc, eo 
**il*Bl^fW-*5v ^x tr 6 eft v >Jft-&xam£tt* 

[0 0 3 2] ^tc, *«WO^>f^ci-^vX<o«jg^«fe 
<0*2<p«*. 03 (a) - (c) «r#HBbXKW^ 
So C05SB2O«iCfeV^Xtt. B3 (a) 

x 5iw»«ptm^y ki bd>e>'jR«rffitt*fcttjR«fttt 

<03t»iatt«ffieiS« 2 2 c^rfttttiUXCti^SSl 1 

±ic^*-r So - © ± b tsL%wmmm<r>wm 22c© 
^*l^:ov^x«. jfe<omi^«i:P«iw. mm-tzm- 

40 <d-*4# p uyX^#$l:)SCTSffii i±{cifife 
6V««MVl:tt^ Sr^Xff5o "*-5fc, :^»«2 
2 cA*6ttS*Xltt*Ml2 6H, *©*ffi!RA(2:.J:o 
XH13 (a) lc:*i-J:5ftia»« (»&^*^) 
ftSo C<D«fc5l-LX. Mt^*-^^q^> 
X^UXff^ft«05fe3iatt«J8S*ti:W»*L^fe, $ 

[0 0 3 3]ittv^-cti6tt*», -«£fc>*>0rM-rs 

-^^ ^ p u isx<Dmm#<n?mm&ffim 2 e cojii^ 5t 
50 <D%i<nmv>m&hmm^vx*:ft*:^ mz (b) 
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S-T X 5 ^36tt*tt«aft^ 2 4 offiJK 2 2b fc^rMfilfc 

j£jR2 2 b «^(D5tSjitt«fli2 e <Dmmiz&a\zit& 

r-5o ft*, **t«tt^f 2 4t»«***:«W2 2 

mmnmx 22c sretm ufcaasetm^ yKrotwi: 

[00 34] ^(0^^ Ztlh %Mffi&mm 2 6 
tfcffi»*fcT- 2 4 2 2 b Irfcf U iW9Rfc09*' ^JE*Q* 

j£«H£WflB2 6te. I3 tc ) i^t j;-5 KW$ISI5 
IwfttMfcmBfi* 2 4^»KU46^^Duy 

tibW*?B^ ^ p ^vX2 7 Jr4S, 
[0 0 3 5] w^J: 5fc^(* n l/yX2 7tf)§gj£;frfe 
JdfeoT^. >f i^ v^ S/ hft*ffll>T3fe»«tt««2. 
6 t 2 AkfrhtH* 

C&**ft<* *fctm©***Kfc*/i*4< 
tf>fctf>£4££>X, -(o^^puyx^jx. 

»tt«8«^2 4 4r«^bUXV^^Ci:iwJ:?), Kf4£fft 

[0 0 3 6] 3tSiStt«JB 26t Ctt^^ir^* 

Shfc*WWt«tt* 2 4 i«rllWWt-SlT|BI«f 

o«03«3S*«fefcW*l-. 3fc»att«IB2 6i:**£»tt 

ae^ 2 4 i: ej* i-etffl Li#ts ^ ^ ^e>, u&t 

[0 0 3 7] CO«Jt*»lc:±oT#fetLTftS 
fc*)i:4a. <oh<DhteZ>^ 

\z&<>xm$%!--\zytft»'fz>i><Dkte*)* L^t>*tt 
»tt«3K^2 4Sr*^bbXV^Ci«c:J:t>, Xi^ttlk 

yX2 7oW^-{^nri^ot% ^o3fe&mtt 
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ftv^-ft*ltlktt«**+5t>Oi:ft5. 

[0 0 3 8] 4*5* BI3 (a) - (c) (C^U^Jt^ 
irvrtt. jfe|c3tai8tt«»2 6Sr»*u *:<0&Zi\<D 
±lzft&»mm* 2 4 Sr»*-f ■« J: 5 Ki Ufc#v - 
JB2^«f4cixlcia«SixSCfcft<. ciitoMi 
*AK#xT. ^*tt*tt«tt : P2 4-«rlft*U 
«£ft<0±fc3fe»»tt«JIB 2 6 SrtMW-S <t 5 IT t> 

10 |S^^Dl/yX2 5^-r>f l/>X2 7^iM 
0«B»fc6V^a«M»lw%ttttttlBK^2 4 

tfctt«t*i^2 4 4r^|r^(OiiEg|5{IO, "t"ftfc>t>ajftl i« 
£5MRSil;feic>&4&. 

[00 3 9] ft&ftfctemfc^ 2 4 %3anfttttfB. tfc' 
w^S^tSigtt-efcS*^, £ft£3fe»«tt«MB2 6 k 

X, B*f*ll*s+5Mc*ft < 4S3fciMttfB»?-2 4 & 

X^gfifc-Tixtt. #^>tLfc^>f ^p w^X|2 x M©T-f 
^ p l/yX 2 5^*f *n ^yX2 7 fcCT«fc:ft#fc3te 

[00 40] *»Wff>W * P uVX(7)Kjt^fe 

Oft3^>«|«r^ H4 (a) , (b) LTifcW-T 

te»tt^^*WS^LTttSti:ffi^y Kl o-ett. 
W^rfi6ft*tt^«|«EU-C*3<o £*>J:5 4»«tt* «xl 
tf«Siatttt«IB*5il:icS9J(c:*»L, cti^tlclt 
30 (c»»aFixfc3l6ttlk«IWtt* 2 4 fcJ»-te5MKS*s w 
kxnbo rCT% 3fettKtttKtt42 4UloV%T«, ^ 

/ct). *HWt»-e«5*a3B«rtT 5 Cirfci: "9. 

etu^y vi.oxvtm^mtemmk-rzitibiz^ m*. 

tf«S5:100cP (0. lPa-slHT, 
Kli50cP (0. 0 5Pa-s) ^T^i$<t5l: 

40 [004 1] ccoJ:5l: LX7tSiitt«J5B 1 

8fi«rft*Lfc5); B4 (a) te^rip^«j»etm 
*N2x Kl 0^P>C^^M2 2 d^rSffil 1 ±ic 
wCT, r<o<t 5ftfi-&»<o«}B2 2 -d'^tt 

^ d uvXcd^:#^(w|Si:tS«i i±lcHBfc6i^tt 

•fc. 3fe»iittMflB^3fetttktt^^itt^**lf-^ii:fi^ 

^2 8 t^SiStt^flg fc fc 
50 &ZtitzVtm<Dh<Okte*), Lt^oT, 
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[0 0 4 2] ^V>-C.. m*»Wfc2 8l^»U JPS»» 

& s m&m 2 8 «*aatt«flB* ^MmmtdSL* 2 4 

(b) fc^JzSfc&ttS-^^n 1^X2 9 IS. 

10 0 4 3] wOJ: 54^^ PVVX2 9©«i|*a 

#) CO^c^^/^^O-C, CGO-e^o U>-X£0ij;ltf 3 
6 0° tV^ofcJEv^ftttil Cfrft) i-HoTI5tf*9- 

»^2 4*»— ^»**fc«tt-ea^kLrv^-6c 
^#ltSr:£ft<--ff^T5c^e>. M&*m«r»tt 

[0044] ^wjHa^rjsfelcfcoTWfeixTfts 
■7^^Pi/yX2 9l:*)oTt), 3 
:i<bft<#£ix£^-efc!9. Ktt^lwtt-^oon^^u 

fctf)£ft6o £MVt Ot^^WC 

#Jx.tf3 6 0° fcv^ofcjEv^SttB CfrlpJ) 

*tt«W^24«r*-frftb-CV^SCi:teJ:0. ftv'tttt 
t>0>i: ft*. $ blw. ffl* a^-f ^ a u 

>x 2 9 &ymm&®m*\cft&m&miL* 2 4 

£ ttftm k 4oTV^^"C, *o**6*ttlB*- 
S#-ea>o*&-fc L7h t <t ft t) . Lt^otiiff- 

tf e> <6 4 v ft ft&m&m & * t> <o ^ ft & 0 

[0 0 4 5] ft*5. *&W<D-v( ? P U^X(Dffijig^ 



(8) !&M 2003-240913 

14 

Cift<> ^OStSriftBiLftV^oa^coSejg^prtl 
XfoZ> 0 M?t&, ZtlbiDjjm-e'&btltz-?'! ? ti 
X2 5. 2 7, 2 9C»tT> $ ^ ^0Oji|C3tSi§tt 
«J»«rJK««:M^y Kl 0 a*&ttB«MP*-6 £ £ \z J: 

p u^X4r^-t-5J: 5lwLTt>J;v\ 
[0046]fc Z(DX 5ftS!at* > &^J:oT#en 
^^D.I/yX2 5 (2 7. 2 9) &3fe^JBIU:ji/B L 

^yWis^v>^tiX^$ti^:t>OT\ HI 5 (a) v 
(b) lc^J:5i-C^S451 1 -h«c#*^-<^D u 
>X3 0 (SfTlS-e^^ n 1/^X2 5, 2 7. 2 9lCj;o 

«W*>36¥IK3 1 a ; 3 l b \z.m& £ titc t> <a £> £ 0 
[0 0 4 7] C£"C\ [35 (a) I:^lfc3t*|fi3 la 

te. r^^DuyX3 0ds««i:*l^ i"ft^^8l^5 
v>f^Di/yX30, 3 o<^F^Pg^C(D-^^r^ d u^X 

t><£>T*&6 0 B5 (b) I^tfc^l3 1b 

IS. S»!B3fe^Bi 3 1a IC Jt-<^>r ^nuyX3 0^S 
IC. ■rftfo'*>«FK*^«3 i a lcit-<r*&®Sfefc t) 

(D-^^^cn^^xso <n&mm < $ftt^<o 
x\ &m+z£ ! ?\zx?})-->><D&&mk irxm^bti 

[0 0 4 8] ^(DJ:5^fi3 1a, 3 1b|S*ot 

30 t&M®M&KW1-ZffiW,(D^^?uU^X3 0 (2 5. 

2 7. 2 9) ^jsjg$KfcCi:^J:oX«fiK$ttX^5 
ot\ SM-x?Ud*tft»ft«:»ttlB*r#-*-*Ki:ftS Q 

^7t. 05 (a) ld^bfc^J^3 1 a-Cfct. ^ d 
UVX3 Oibmmzmz&MZtiX^ZtoX. 
fttt*tt««r»aM-*toi:ftD. ^^-youyf 

>— h t UX«4?)TA»ftt^tft6 0 
[215 (b) l^Lfc^jg£3 1 bt'll ^^pyyX 
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] The manufacture method of the micro lens characterized by applying a light-transmission nature resin and 
iffusibility particle by the drop regurgitation means on the substrate which has light-transmission nature, 
g this, and forming the micro lens of a convex configuration. 

:] The manufacture method of the micro lens according to claim 1 characterized by applying a radiation 
>n hardening type light-transmission nature resin by the drop regurgitation means on the substrate which ha: 
ismission nature, stiffening this light-transmission nature resin by radiation irradiation processing next, 
; an optical divisibility particle by the drop regurgitation means subsequently to the front face of this light- 
sion nature resin, and fixing this optical diffusibility particle to a light-transmission nature resin front face a 

i] The manufacture method of the micro lens according to claim 1 characterized by applying either a 
lastic or thermosetting light-transmission nature resin or the optical diffusibility particles by the drop 
ition means on the substrate which has light-transmission nature, applying another side of the aforemention 
ismission nature resin or the optical diffusibility particles by the drop regurgitation means on this applicatk 
sxt, and stiffening these light-transmissions nature resin and an optical diffusibility particle by dryness 
ng after that. 

[] The manufacture method of the micro lens according to claim 3 characterized by the nozzle of the drop 
:e head which applies either the aforementioned light-transmission nature resin or the optical diffusibility 

or this drop discharge head, and the nozzle of the drop discharge head which applies another side of the 
ntioned light-transmission nature resin or the optical diffusibility particles, or this drop discharge head not 1 

and being different respectively. 
5] The manufacture method of the micro lens according to claim 1 characterized by mixing the light- 
;sion nature resin and the optical diffusibility particle beforehand, and applying this mixture on the substrafc 
as light-transmission nature by the drop regurgitation means. 

>] The manufacture method of a micro lens given in either of the claims 1-5 characterized by the particle si: 
^mentioned optical diffusibility particle being 200nm or more and 500nm or less. 
7] The micro lens characterized by being manufactured by the method according to claim 1 to 6. 
5] The optical film which the substrate which has the aforementioned light-transmission nature consists of j 
nsmission nature sheet or a light-transmission nature film, and a micro lens according to claim 7 is formed 
t-transmission nature sheet or a light-transmission nature film, and is characterized by the bird clapper. 
)] The screen for projections which an optical film according to claim 8 is used as the aforementioned lenti 
eet, and is characterized by the bird clapper in the screen for projections constituted by having a FURENE1 
a lenticular-sheet sheet 

10] The screen for projections which it has a FURENERUN lens and a lenticular-sheet sheet, and an optica 
lg to claim 8 is used as the aforementioned dispersion film in the screen for projections with which a dispe; 
inges and consists of FURENERUN lenses at the incidence side of light, and is characterized by the bird 

1 1] In the screen for projections with which it has a FURENERUN lens and a lenticular-sheet sheet, and a 
on film arranges and consists of FURENERUN lenses at the incidence side of light An optical film accordi 
is used as the aforementioned lenticular-sheet sheet and the aforementioned dispersion film, respectively. r 
or projections with which the density of the micro lens of each convex configuration per unit area is low ft 
-mracterized bv the bird clapper compared with the optical film with which the optical film used as a dispei 



i is carried out from this light source, and to modulate the light from this light source image formation optic; 
vhich carries out image formation of the light modulated by this light modulation means The screen which 
le picture by which image formation was carried out with this image formation optical system, and forms a 
>n image It is the projector system equipped with the above, and is characterized by the bird clapper, using t! 
3r projections according to claim 9 to 1 1 as the aforementioned screen. 



tion done.] 
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.ED DESCRIPTION 



d Description of the Invention] 

hnical field to which invention belongs] this invention relates to that from which the high spreading effect ^ 
I while attaining especially reduction-ization of a manufacturing cost about the screen for projections and a 
r system equipped with the micro lens obtained by the manufacture method of a micro lens, and this and th< 
ilm equipped with this micro lens, and this optical film. ■ 

rtion of the Prior Art] Generally, the screen for projections is equipped with the lenticular-sheet sheet for 
g light which penetrated the Fresnel lens for condensing, and this, and is constituted. As shown in drawmgj 
-transmission nature sheet 1, the lenticular-sheet sheet made the longitudinal direction arrange in parallel t\ 
iled-fish-paste-like (shape of half-pillar) cylindrical lenses 2, was formed, and it has extended the incident 1 
enetrated the Fresnel lens in the predetermined angle range. 

iy the way, although the cylindrical lens 2 has the function to diffuse this by making an incident light refra< 
jitudinal direction (the length direction of a cylindrical lens 2, and direction which intersects perpendicular] 
ed above, the function to make lengthwise (the length direction of a cylindrical lens 2) refracted does not a] 
Therefore, in order to also enable such lengthwise refraction, the optical diffusibility particle 3 is kneaded i 
>n material of a cylindrical lens 2, and Lycium chinense is proposed. 

n(s) to be Solved by the Invention] However, since the aforementioned cylindrical lens 2 is usually perforn 
olden die-forming method or the injection-molding method, it has the dissatisfaction that there are many lo 
•ut the material, highly [ the cost of the metal mold which fabrication takes ]. That is, it is because the lentic 
eet naturally used for this about such a large-sized thing, and the metal mold and the manufacturing install* 
r manufacture of this since it large-area-izes are enlarged and the cost of the part also soars remarkably, altl 
en of a no less than 50 inches big screen etc. is offered in recent years. Moreover, in the aforementioned 
cal lens 2, although lengthwise refraction is also attained by kneading the optical diffusibility particle 3, 
sd with lateral refraction, there are still few degrees of the refraction, therefore the further improvement is 

Awhile this invention was made in view of the aforementioned situation, and the place made into the purpos* 
netal mold unnecessary and also reducing the loss about material, it is in offering the manufacture method • 
;ns which also raised the diffusibility ability of light and a micro lens, the optical film further equipped witi 
>ns, the screen for projections, and a projector system. 

for Solving the Problem] In order to attain the aforementioned purpose, by the manufacture method of the 
his invention, it is characterized by applying a light-transmission nature resin and an optical diffusibility p; 
!rop **** means on the substrate which has light-transmission nature, stiffening this, and forming the micr< 
ivex configuration, since the micro lens of the convex configuration which consists of a light-transmission 
d an optical diffusibility particle using a drop **** means is formed according to the manufacture method 
sns — metal mold — the case where the fabricating method and an injection-molding method are used ~ liki 
ion — metal mold is not needed and most losses of material are lost Therefore, reduction-ization of a 
sturing cost can be attained. Moreover, since the micro lens obtained becomes the thing of a convex 
ration, it can be made what carries out optical diffusion of this micro lens [ the large angle range (direction 
i ™a uirrU A;fftic\u\Ut\r aKUiur ran hp aivf»n tn the mirxn lens obtained bv moreover havine composite 



ill Uliiuaiumty paiuviv. 

loreover, in the manufacture method of this micro lens, it is desirable to apply a radiation irradiation harden 
t-transmission nature resin by the drop **** means on the substrate which has light-transmission nature, to 
ds light-transmission nature resin by radiation irradiation processing next, to apply an optical diffusibility 
>y the drop **** means subsequently to the front face of this light-transmission nature resin, and to fix this 
iffusibility particle to a light-transmission nature resin front face after that. If it does in this way, in case this 
pplied by the drop **** means by using a radiation irradiation hardening type thing as a light-transmission 
:sin, by heating a light-transmission nature resin and raising the temperature of this, the viscosity can be 

a fluidity can be raised and the **** (application) nature of the light-transmission nature resin from a drop 
e head can be raised. Moreover, after applying a light-transmission nature resin by the drop **** means, th< 
ismission nature resin applied on the substrate which has light-transmission nature can be made to harden \* 
ce tension in the state of being in a good convex lens configuration (the shape of an abbreviation semi-sphe 

preceding applying an optical diffusibility particle, carrying out radiation irradiation processing and stiffen 
;-transmission nature resin. Therefore, from the ability of the optical diffusibility ability for the configuratio 
:ro lens to be equalized and to be equalized by this, when this micro lens is used as an optical film, for exan 

made what has the uniform optical diffusibility ability which is uniform in the whole film in this optical fil 
jr, since a light-transmission nature resin and an optical diffusibility particle are applied separately, when th 
ity between these material is bad, it can manufacture convenient, therefore the degree of option of the light- 
sion nature resin as a material and an optical diffusibility particle increases. 

4oreover, in the manufacture method of the aforementioned micro lens, it is desirable to apply either a 
lastic or thermosetting light-transmission nature resin or the optical diffusibility particles by the drop **** 
n the substrate which has light-transmission nature, to apply another side of the aforementioned light- 
sion nature resin or the optical diffusibility particles by the drop **** means on this application object nexl 
1 these light-transmissions nature resin and an optical diffusibility particle by dryness processing after that, 
his way, by using the thermoplastic or thermosetting thing as a light-transmission nature resin, the optical 
lity particle applied before this light-transmission nature resin and this or to the back can be put in block b> 
processing, and it can be made to be able to harden simultaneously, therefore reduction-izing of a 
:turing cost and shortening of production time can be attained simultaneously. Moreover, since a light- 
;sion nature resin and an optical diffusibility particle are separately applied like the aforementioned manufa 
the degree of option of the light-transmission nature resin as a material and an optical diffusibility particle 
s. Moreover, in the manufacture method of this micro lens, the nozzle of the drop discharge head which ap] 
e aforementioned light-transmission nature resin or the optical diffusibility particles, or this drop discharge 
d the nozzle of the drop discharge head which applies another side of the aforementioned light-transmissio: 
ssin or the optical diffusibility particles, or this drop discharge head are not the same, and it is desirable tha 
t respectively. If it does in this way, **** (application) can be carried out with the head of exclusive use of 
;h consists of a light-transmission nature resin, and the ink which consists of an optical diffusibility partick 
;le of exclusive use, in case it is a switch of the ink to apply, it becomes unnecessary to perform a head, wa: 
)zzle, etc., and productivity can be improved. 

Moreover, in the manufacture method of the aforementioned micro lens, the light-transmission nature resin 
:al diffusibility particle are mixed beforehand, and it is desirable to apply this mixture on the substrate whi< 
nsmission nature by the drop regurgitation means. If it does in this way, since it can carry out by once, witl 
; application processing by the light-transmission nature resin and the optical diffusibility particle, producti 
i be shortened and productive efficiency can be raised. 

Moreover, in the manufacture method of the aforementioned micro lens, it is desirable that the particle size 
200nm or more and 500nm or less) as an optical diffusibility particle. If it does in this way, when particle ; 
Dr more, the optical diffusibility can be secured good and good ****** from a nozzle can fully be secured 1 
)Onmorless. 

n the micro lens of this invention, it is characterized by being manufactured by the aforementioned methoc 
lg to this micro lens, it mentioned above - as ~ fabrication ~ since it is obtained without needing metal m< 
e is also almost no loss of material at the time of manufacture, the manufacturing cost was fully reduction- 
er, it becomes what carries out optical diffusion [, for example / the large angle range (direction) of 360 
] from the thing and bird clapper of a convex configuration, and the high diffusion effect is demonstrated 1 
er having composite-ized the optical diffusibility particle. 



ght-transmission nature sheet or a light-transmission nature film, and it is characterized by the bird clapper. 
:omes to form the aforementioned micro lens which a manufacturing cost is reduction-ized and demonstrate 
diffusion effect according to this optical film, it becomes the film which has divisibility ability cheap and j 
r. 

i the screen for projections which consists of screens for projections of this invention by having a 
ERUN lens and a lenticular-sheet sheet, the aforementioned optical film is used as a lenticular-sheet sheet, a 
acterized by the bird clapper. According to this screen for projections, since the aforementioned optical fihr 
i lenticular-sheet sheet, it will become cheap. Moreover, the optical film used as a lenticular-sheet sheet can 
quality of image of the image on which it is projected on a screen by having good diffusibility ability, 
loreover, on another screen for projections of this invention, it has a FURENERUN lens and a lenticular-sh 
id in the screen for projections with which a dispersion film arranges and consists of FURENERUN lenses i 
ence side of light, the aforementioned optical film is used as the aforementioned dispersion film, and it is 
rized by the bird clapper. According to this screen for projections, since the aforementioned optical film is \ 
ersion film, it will become cheap. Moreover, when the light which penetrated the dispersion film with whic 
:a i film used as a dispersion film consists of this optical film by having good diffusibility ability reflects anc 
e is again carried out to this dispersion film (it has reflected), the visibility of the image on which the reguh 
n of this can be suppressed, therefore it is projected on a screen can be raised by scattering this incident ligl 
d light) by the dispersion film. 

loreover, on still more nearly another screen for projections of this invention In the screen for projections v 
has a FURENERUN lens and a lenticular-sheet sheet, and a dispersion film arranges and consists of 
ERUN lenses at the incidence side of light The aforementioned optical film is used as the aforementioned 
ir-sheet sheet and the aforementioned dispersion film, respectively. Compared with the optical film with wt 
;al film used as a dispersion film is used as a lenticular-sheet sheet, the density of the micro lens of each coi 
ation per unit area is formed low, and is characterized by the bird clapper. According to this screen for 
ms, since the aforementioned optical film is used as a lenticular-sheet sheet and a dispersion film, respectiv 
sco'me cheap. Moreover, when the optical film used as a lenticular-sheet sheet has good diffusibility ability, 
>f image of the image on which it is projected on a screen can be raised and the optical film which turns info 
)n film further has good diffusibility ability, the visibility of the image on which it is projected on a screen 
i. Moreover, although a dispersion film needs to make the incident light from a projector penetrate 
mtally, since the density of the micro lens of each convex configuration per unit area is low formed compai 
lenticular-sheet sheet, the good permeability of the incident light from a projector is fully securable by the 
Dn film of this screen. 

light modulation means to be arranged in the projector system of this invention on the optical axis of the 1 
h outgoing radiation is carried out from the light source and this light source, and to modulate the light fror 
irce, In the projector system which comes to have the image formation optical system which carries out im; 
m of the light modulated by this light modulation means, and the screen which copies the picture by which 
jrmation was carried out with this image formation optical system, and forms a projection image As a scre< 
sterized by the bird clapper using the screen for projections of said this invention. Since the aforementione< 
or projections is used according to this projector system The quality of image of the image on which it is 
d on a screen while raising the visibility of the image on which it is projected, as mentioned above can be i 
isibility of the image on which it is projected on a screen can be raised, or the good permeability of the inc 
m the image formation optical system of a projector can fully be secured, and, thereby, in any case, projecl 
Drmation to a screen top can be made good. 

iments of the Invention] Hereafter, this invention is explained in detail. First, the manufacture method of tl 
:ns of this invention is explained. Drawing 1 (a) It is the substrate in which a sign 10 has a drop discharge I 
las [ in / these drawings / - (d) is drawing for explaining the 1st example of the manufacture method of the 
his invention, and ] light-transmission nature. 

[Tie drop discharge head 10 is equipped with the nozzle plate 12 and diaphragm 13 made from stainless ste 
n drawing 2 (a), and it joins both through the batch member (reservoir plate) 14. between a nozzle plate 12 
gms 13 — a batch — two or more space 15 and liquid reservoirs 16 are formed of the member 14 The interi< 
ice 15 and a liquid reservoir 16 is filled with liquefied material, and each space 15 and the liquid reservoir 



to a liquid reservoir 16 is formed in the diaphragm 13. 

vloreover, on the field which counters the space 1 5 of a diaphragm 13, and the field of an opposite side, as 
i draw ing 2 (b), the piezoelectric device (piezo-electric element) 20 is joined. This piezoelectric device 20 h 
between the electrodes 21 of a couple, and if it energizes, it is constituted so that it may bend on it, as this 
outside. And the diaphragm 13 by which the piezoelectric device 20 is joined to the basis of such compositi 
itside simultaneously united with a piezoelectric device 20, and the capacity of space 15 increases by this, 
re, the liquefied material equivalent to a part for the capacity which increased in space 1 5 flows through a fe 
17 from a liquid reservoir 16. Moreover, if the energization to a piezoelectric device 20 from such a state is 
I, both a piezoelectric device 20 and the diaphragm 13 will return to the original configuration, therefore, th« 
: of the liquefied material of the space since space 1 5 also returns to original capacity 1 5 interior - going up 
- a drop 22 is breathed out towards a substrate from a hole 18 In addition, as a method of the drop discharge 
, methods other than the piezo jet type using the aforementioned piezoelectric device 20 may be used, for 

the method using the electric thermal-conversion object as an energy generation element and the ****** c 
thod which breathes out a drop by the inter-electrode electrostatic attraction as shown in JP,8- 132608, A ma; 

Jsing the drop discharge head 10 of such composition, by this example, first, as shown in drawing 1 (a), on 
5 1 1, a light-transmission nature resin is breathed out and this is applied. When applying the micro lens obt£ 
)tical film for screens as a substrate 1 1, the light-transmission nature sheet or light-transmission nature film 
ansists of transparent resins (light-transmission nature resin), such as cellulose system resins, such as cellul* 
ind a propyl cellulose, a polyvinyl chloride, polyethylene, polypropylene, and polyester, is used. Moreover, 
3 usable [ the substrate which consists of transparent materials (light-transmission nature material), such as . 
irbonate, a polyarylate, a polyether ape phon, an amorphous polyolefine, a polyethylene terephthalate and a 
hylmethacrylate, ] as a substrate. 

Vs a light-transmission nature resin, a polymethylmethacrylate, polyhydroxyethyl methacrylate, Acrylic res: 
poly cyclohexyl methacrylate, polydiethylene glycol bisallyl carbonate, Allyl-compound system resins, sue 
Lrbonate, methacrylic resin, a polyurethane system resin, A polyester system resin, a polyvinyl chloride syst 
polyvinyl acetate system resin, A resin thermoplastic [, such as a cellulose system resin, a polyamide syster 
fluorine system resin a polypropylene regin, and a polystyrene system resin, ] or thermosetting is mentions 
nd of these is used, or two or more sorts are mixed and it is used. 

iowever, in this example, a radiation irradiation hardening type thing is especially used as a light-transmiss 
ssin. Radiation irradiation hardenability is given by coming to blend photopolymerization initiators, such a! 
sole system compound, with the light-transmission nature resin of the above [ a this radiation irradiation 
ig type thing ], and having blended such a photopolymerization initiator. Radiation is general terms, such a 
ay, ultraviolet rays, far ultraviolet rays, an X-ray, and an electron ray, and, generally especially ultraviolet i 
L 

According to the size of the single micro lens for which it asks, the regurgitation of one or more such drop I 
on irradiation hardening type light-transmission nature resin is carried out on a substrate 1 1 . Then, the ligh 
ssion nature resin 23 which consists of this drop 22a becomes the thing of a convex configuration (the shap 
jviation semi-sphere) as shown in drawing. 1 (a) with the surface tension. Thus, the regurgitation applicatio 
^-transmission nature resin of the specified quantity is carried out to the single micro lens which should be 

and if it carries out by the number of the micro lens which asks for this application processing further, as 
n, such as ultraviolet rays, is irradiated and is shown in these light-transmissions nature resin 23 at drawing 

be stiffened and it will be referred to as hardening object 23a. In addition, although the capacity per drop < 
a breathed out from the drop discharge head 10 changes also with the drop discharge head 10 or material w 
>ut the regurgitation, it is usually made into about 1 pl-20pl. 

Subsequently, drop 22b which distributed many optical diffusibility particles 24 on each of these hardening 
3a is made to adhere to the front face of request number discharge and hardening object 23a from the drop 
je head 10, as shown in drawing 1 (c). As an optical diffusibility particle 24, particles, such as a silica, an 
I a titania, a calcium carbonate, an aluminum hydroxide, acrylic resin, organic silicone resin, polystyrene, ; 
in, and a formaldehyde condensate, are mentioned, and a kind of these is used, or two or more sorts are mi 
used. However, in order for the optical diffusibility particle 24 to demonstrate sufficient optical diffusibili 
is particle is light-transmission nature, a difference needs to have the refractive indexes of enough with the 



hat such conditions may be fulfilled. 

uch an optical diffusibility particle 24 is adjusted from the drop discharge head 10 in the shape of [ in whict 
ition is possible ] liquid, when beforehand distributed by the proper solvent (for example, solvent used for tl 
ismission nature resin). In that case, by carrying out covering processing of the front face of the optical 
lity particle 24 with a surfactant, or performing wrap processing by the melting resin, it is desirable to raise 
>ility to the solvent of the optical diffusibility particle 24, and the fluidity from which the regurgitation from 
charge head 10 becomes good can be added to the optical diffusibility particle 24 by performing such 
ng. In addition, as a surfactant for performing surface treatment, things, such as a cation system, an anion 
a Nonion system, amphoterism, a silicone system, and a fluororesin system, are suitably chosen according fc 
>ptical diffusion particle 24, and are used. 

/loreover, as such an optical diffusibility particle 24, it is desirable that the particle size uses a thing (200nm 
d 500nm or less). It is because the optical diffusibility is secured good and it comes to be able to carry out tl 
ition to fitness from the nozzle of the drop discharge head 10 by being 500nm or less if it is made such a rai 
rticle size is 200nm or more. 

a addition, about the regurgitation of drop 22b which distributed the optical diffusibility particle 24, the san 
the drop discharge head 10 which breathed out drop 22a of a light-transmission nature resin may be used, a 
thing may be used. When the same thing is used, the equipment configuration containing the drop discharge 
can be simplified. On the other hand, when another thing is used, it becomes unnecessary to perform washi 
tc. in the case of a switch of the material to apply from the ability to consider as the head of exclusive use a 
jefied material (liquefied material which consists of a light-transmission nature resin, and liquefied materia 
insists of an optical diffusibility particle 24) of every, and productivity can be improved. 
Tien, the solvent in drop 22b which distributed the optical diffusibility particle 24 is evaporated by perform 
itment, reduced pressure processing, or heating reduced pressure processing. Then, when the front face of 
ig object 23a was softened with the solvent of drop 22b and the optical diffusibility particle 24 has adhered 
;al diffusibility particle 24 is fixed to the hardening object 23a front face of a light-transmission nature resir 
on with a solvent evaporating and the front face of hardening object 23a re-hardening. And the micro lens : 
:ntion which makes the surface section come to distribute the optical diffusibility particle 24 as shown in 
1. (d) is obtained by fixing the optical diffusibility particle 24 to a hardening object 23a front face in this w 
fit is in the manufacture method of such a micro lens 25, since the micro lens 25 of the convex configuratic 
pe of an abbreviation semi-sphere) which consists of a light-transmission nature resin 23 and an optical 
ility particle 24 using a drop discharge head is formed - like the former — metal mold — the case where the 
ng method and an injection-molding method are used - like - fabrication - metal mold is not needed and 
f material are lost Therefore, reduction-ization of a manufacturing cost can be attained. Moreover, since the 
ns 25 obtained becomes the thing of a convex configuration (the shape of an abbreviation semi-sphere), hij 
ility ability can be given to the micro lens obtained by having made homogeneity carry out optical diffusioi 
ro lens mostly [ the large angle range (direction) of 360 degrees ], and moreover having composite-ized the 
liffusibility particle 24. 

Moreover, since a radiation irradiation hardening type thing is used as a light-transmission nature resin, in c 
9 application of this is carried out from the drop discharge head 10, this can be heated, the temperature can 
herefore the viscosity can be reduced, a fluidity can be raised, and the **** (application) nature of the lighi 
;sion nature resin from the drop discharge head 10 can be raised. Moreover, it can precede applying the opt 
ility particle 24, and the light-transmission nature resin 23 applied on the substrate 1 1 can be made to hard* 

surface tension in the state of being in a good convex lens configuration (the shape of an abbreviation sen: 
ide), by carrying out radiation irradiation processing and stiffening the light-transmission nature resin 23. 
re, the configuration of each micro lens 25 can be equalized and, thereby, the optical diffusibility ability ca 
sd. Therefore, when it considers as an optical film so that this micro lens 25 may be mentioned later, it can 
hat has the uniform optical diffusibility ability which is uniform in the whole film in this optical film. Mor< 
3 light-transmission nature resin 23 and the optical diffusibility particle 24 are breathed out separately and 

when the miscibility between these material is bad, it can manufacture convenient, therefore the degree oi 
•f the light-transmission nature resin 23 as a material and the optical diffusibility particle 24 can be raised, 
noreover, if it was in the micro lens 25 which it comes to obtain by this manufacture method, it mentioned 
• as — fabrication - since it is obtained without needing metal mold and there is also almost no loss of mat 



gle range (direction) of 360 degrees ] with what carries out optical diffusion, and the high diffusion effect is 
rated by moreover having composite-ized the optical diffusibility particle 24. Furthermore, since the 
ation of each micro lens 25 was equalized, when it becomes what the optical diffusibility ability equalized, 
3 this is made into an optical film, it has the uniform optical diffusibility ability in which this optical film do 
j unevenness in the whole film. 

Jext, the 2nd example of the manufacture method of the micro lens of this invention is explained with refer* 
ng 3 (a) - (c). In this 2nd example, first, as shown in drawing 3 (a), drop 22c of a thermoplastic or thermosei 
nsmission nature resin is breathed out from the drop discharge head 10, and this is applied on a substrate 1 1 
le application of drop 22c of such a light-transmission nature resin, it carries out by ****** breathed out on 
2 1 1 like the 1 st previous example according to the size of the single micro lens for which it asks. [ one or m 
e light-transmission nature resin 26 which consists of this drop 22c becomes the thing of a convex configur; 
oe of an abbreviation semi-sphere) as shown in drawing 3 (a) with the surface tension. Thus, if the **** 
ion of the light-transmission nature resin of the specified quantity is carried out to the single micro lens whi« 
»e formed, it will carry out by the number of the micro lens which asks for this application processing furthe 
Tien, drop 22b of the optical diffusibility particle 24 is made to adhere to the front face of request number 
;e and the light-transmission nature resin 26, as shown like the case of the 1st previous example at drawing; 
yely on these application object 26, i.e., the light-transmission nature resin for the number of the micro lens 
asks. Since the light-transmission nature resin 26 is not hardened yet at this time, drop 22b adheres to the f 
his light-transmission nature resin 26 easily. In addition, about **** of drop 22b which distributed the optic 
ility particle 24, the thing same like the 1st previous example as the dt op discharge head 10 which breathed 
: of a light-transmission nature resin may be used, and another thing may be used. 

rhen, to drop 22b of these light-transmissions nature resin 26 and the optical diffusibility particle 24, drynes 
itment, reduced pressure processing, or heating reduced pressure processing is performed, and these are 
I simultaneously. Then, since it is stiffened simultaneously in this way, the light-transmission nature resin 2 
d in the state where the optical diffusibility particle 24 was adhered to the surface section, and the light- 
jsion nature resin 26 becomes the micro lens 27 27 which carries out distributed fixation of the optical 
ility particle 24, and becomes the surface section as shown in drawing 3 (c), i.e., the micro lens of this invei 

lince the micro lens 27 of the convex configuration (the shape of an abbreviation semi-sphere) which consis 
ransmission nature resin 26 and an optical diffusibility particle 24 using the ink-jet method is formed even : 
anufacture method of such a micro lens 27 — like the former - metal mold - the case where the fabricatinj 
and an injection-molding method are used — like — fabrication — metal mold is not needed and most losses 
are lost Therefore, reduction-ization of a manufacturing cost can be attained. Moreover, since the micro le 
1 becomes the thing of a convex configuration (the shape of an abbreviation semi-sphere), the high diffusio 
in be demonstrated by having made homogeneity carry but optical diffusion of this micro lens mostly [ the 
nge (direction) of 360 degrees ], and moreover having composite-ized the optical diffusibility particle 24. 
Moreover, since the light-transmission nature resin 26 and the optical diffusibility particle 24 applied after 1 
n block by dryness processing and stiffened simultaneously, reduction-izing of a manufacturing cost and 
ng of production time can be attained simultaneously. Moreover, like the manufacture method of the 1st 
s example, since the light-transmission nature resin 26 and the optical diffusibility particle 24 are breathed 
sly and applied, the degree of option of the light-transmission nature resin 26 as a material and the optical 
ility particle 24 increases. 

noreover — even if it is in the micro lens 27 which it comes to obtain by this manufacture method ~ fabric* 
t is obtained without needing metal mold, there is almost no loss of material at the time of manufacture an< 
ried out by moreover the hardening processing by dryness bundling up, the manufacturing cost was fully 
m-ized Moreover, it becomes homogeneity from the thing and bird clapper of a convex configuration (the * 
■breviation semi-sphere) mostly [, for example / the large angle range (direction) of 360 degrees ] with wha 
>ut optical diffusion, and the high diffusion effect is demonstrated by moreover having composite-ized the 
diffusibility particle 24. Furthermore, since the configuration of each micro lens 27 was equalized, when it 
s what the optical diffusibility ability equalized, therefore this is made into an optical film, it has the unifoi 
diffusibility ability in which this optical film does not have unevenness in the whole film, 
n addition, although the light-transmission nature resin 26 is applied previously and the optical diffusibilit 
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ce it apply the light-transmission nature resin 26 on this after that. Thus, when manufacturing the micro lens 
a aforementioned micro lens 25 and an aforementioned micro lens 27 making the surface section or the surf 
nainly distribute the optical diffusibility particle 24, the micro lens obtained mainly distributed the optical 
lity particle 24 to the bottom 11, i.e., substrate, side. 

Vhen this is light-transmission nature, especially the optical diffusibility ability of the optical diffusibility 
24 is decided by the refractive-index difference of this and the light-transmission nature resin 26, and the m< 
active-index difference is large, the more it becomes what has optical high diffusibility ability. Therefore, if 
ring the optical diffusibility particle 24 to which a refractive-index difference becomes large enough where t 
iistributed in a micro lens, the obtained micro lens will demonstrate good optical diffusibility ability like th( 
ntioned micro lens 25 or a micro lens 27. 

Jext, the 3rd example of the manufacture method of the micro lens of this invention is explained with refere 
ng 4 (a) and (b). In this 3rd example, first, an aforementioned light-transmission nature resin and an 
ntioned optical diffusibility particle are mixed beforehand, and the drop discharge head 10 adjusts in the shi 
'hich **** is possible ] liquid. A light-transmission nature resin is suitably dissolved in a. solvent, and such 
snt is performed by distributing uniformly the optical diffusibility particle 24 suitably chosen into this. Here 
e optical diffusibility particle 24, while raising miscibility with a light-transmission nature resin by carrying 
; processing with the surface treatment beforehand mentioned above, i.e., a surfactant, or performing wrap 
ng by the melting resin, it is desirable to raise the fluidity of the mixture obtained. In addition, in order to 
• as the form in which **** is possible in this way at the drop discharge head 10, the viscosity is adjusted bt 
) (0.1 Pa-s), for example, so that it may become below 50cP(s) (0.05 Pa-s) preferably, 
"hus, if a light-transmission nature resin and an optical diffusibility particle are mixed, as shown in drawing 
of drops of this mixture will be applied on a substrate 1 1 from the drop discharge head 10. Here, about the 
ion of 22d of drops of such mixture, it carries out by ****** breathed out on a substrate 11 like the 1st exai 
lg to the size of the single micro lens for which it asks. [ one or more ] Thus, when applied, since the light- 
ision nature resin and the optical diffusibility particle were mixed beforehand uniformly, the mixture 28 wh 
ithed out and applied on the substrate 1 1 also became a thing in the state where the light-transmission natur 
d the optical diffusibility particle were mixed uniformly, therefore the optical diffusibility particle was 
ly distributed in the light-transmission nature resin. Thus, if the **** application of the mixture 28 of the 
d quantity is carried out to the single micro lens which should be formed, it will carry out by the number of 
:ns which asks for this application processing further. 

Subsequently, these are stiffened by performing dryness processing by heat-treatment, reduced pressure 
ng, or heating reduced pressure processing, or performing radiation irradiation processing to these mixture 
nee the light-transmission nature resin and the optical diffusibility particle 24 in mixture 28 are stiffened 
leously, the micro lens 29 obtained as mixture 28 is hardened where the optical diffusibility particle 24 is 
ly distributed in a light-transmission nature resin, and this shows drawing 4 (b) becomes what carried out 
:ed fixation of the optical diffusibility particle 24 uniformly into the light-transmission nature resin. 
;ince the micro lens 29 of the convex configuration (the shape of an abbreviation semi-sphere) which consi: 
ransmission nature resin and an optical diffusibility particle 24 using a drop discharge head is formed even 

manufacture method of such a micro lens 29 - like the former - metal mold - the case where the fabricat 
and an injection-molding method are used - like - fabrication ~ metal mold is not needed and most losses 

are lost Therefore, reduction-ization of a manufacturing cost can be attained. Moreover, since the micro k 
I becomes the thing of a convex configuration (the shape of an abbreviation semi-sphere), the higher diffus 
in be demonstrated by having composite-ized, where it made homogeneity carry out optical diffusion of th 
;ns mostly [ the large angle range (direction) of 360 degrees ] and the optical diffusibility particle 24 is moi 
ted uniformly. Moreover, since it carries out by once, without dividing application processing by the light- 
ssion nature resin and the optical diffusibility particle, production time can be shortened, and productive 
cy can be raised, therefore reduction-izing of a manufacturing cost and shortening of production time can t 

simultaneously. 

noreover ~ even if it is in the micro lens 29 which it comes to obtain by this manufacture method ~ fabric; 
t is obtained without needing metal mold, there is almost no loss of material at the time of manufacture an< 
ried out by moreover the hardening processing by dryness bundling up, the manufacturing cost was fully 
>n-ized Moreover, it becomes homogeneity from the thing and bird clapper of a convex configuration (the ; 



lififusibility particle 24. Furthermore, since each micro lens 29 was in the state where the optical diffusibility 
24 was uniformly distributed in the light-transmission nature resin, when it becomes what the optical 
lity ability was good, and equalized, therefore this is made into an optical film, it has the uniform optical 
lity ability in which this optical film does not have unevenness in the whole film. 

n addition, unless it deviates from the summary, without being limited to the above 1st, the 2nd, and the 3rd 
:, various change is possible for the. manufacture method of the micro lens of this invention, and the micro le 
lvention which it comes to obtain by this method. For example, you may make it form further the micro len? 
:>mposite-ized further and raised much more optical diffusibility ability by carrying out the **** application 
-transmission nature resin from the drop discharge head 10 on it to the micro lenses 25, 27, and 29 obtained 
jthods. 

Jext, the example at the time of applying the micro lens 25 (27 29) obtained by such manufacture method to 
ilm is explained. The light-transmission nature sheet or the light-transmission nature film was used as a 
5 1 1, and this optical film was formed, as mentioned above, and it is constituted by the optical films 31a and 
lvention by having arranged many micro lenses 30 (what was constituted by the aforementioned micro lens< 
aid 29) in all directions on this substrate 1 1 , as shown in drawing 5 (a) and (b). 

lere, densely [ a micro lens 30 ] in all directions, optical film 31a shown in drawing 5 (a) was arranged by tl 
ere it approached mutually so that the interval of the ****** micro lenses 30 and 30 might fully serve as 
;s compared with the path (outer diameter at the bottom) of this micro lens 30, and it is used as a lenticular-; 
a screen so that it may mention later. On the other hand, compared with the aforementioned optical film 31 
:d with the non-dense, i.e., the aforementioned optical film 31a, the density of the micro lens 30 per unit are 
ffiation arrangement of the micro lens 30 was carried out, and optical film 31b shown in drawing 5 (b) is us< 
sion film of a screen so that it may mention later. 

lince it is constituted by having formed the aforementioned micro lens 30 (25, 27, 29) which a manufacturii 
sduction-ized and demonstrates the high diffusion effect as mentioned above if it is in such optical films 3 1 ; 
ecomes the film which has diffusibility ability cheap and good moreover. Moreover, in optical film 31a she 
ng 5 (a), since the micro lens 30 is arranged densely in all directions, it becomes what demonstrates better 
lity ability, and will become very good as a lenticular-sheet sheet of a screen. Moreover, you make it scatte 
>od about the reflected light in optical film 31b shown in drawjng_5 (b), without scattering this too much 
ly about the dispersion film for scattering the reflected light once carrying out incidence to a screen, then th 
ich carries out incidence from a projection side, since the micro lens 30 is arranged in the non-dense in all 
is. 

drawing 6 is drawing showing an example of the screen for projectors equipped with these optical films 31j 
I the sign 40 in drawing 6 is a screen for projectors (it is hereafter called a screen for short). The lenticular-: 
is stuck through an adhesive layer 42 on the film base material 41, further, on it, Fresnel lens 44 and the 
Dn film 45 are arranged by this order, and this screen 40 is constituted. 

The lenticular-sheet sheet 43 was constituted by optical film 31a shown in drawing 5 (a), on a light-transmi: 
tieet (substrate 11), arranges many micro lenses 30 densely, and is constituted. Moreover, the dispersion fit 
stituted by optical film 31b shown in drawing ,5 (b), compared with the case of the aforementioned lenticul 
eet 43, on a light-transmission nature sheet (substrate 11), arranges a micro lens 30 to a non-dense, and is 
ted. 

fit is in such a screen 40, compared with what used the cylindrical lens for the lenticular-sheet sheet, for 
: like the former, it will become cheap from using the aforementioned optical film 31b for the aforementior 
ilm 31a as a dispersion film 45 as a lenticular-sheet sheet 43 again. Moreover, when optical film 31a used 
ir-sheet sheet 43 has good diffusibility ability, the quality of image of the image on which it is projected on 
0 can be raised, and when optical film 31b used as the dispersion film 45 has good diffusibility ability furt! 
>ility of the image on which it is projected on a screen 40 can be raised. Moreover, since the density of the 
;ach convex configuration per unit area is low formed compared with the lenticular-sheet sheet, the good 
)ility of the incident light from a projector is fully securable by this dispersion film 45, although a dispersic 
ds to make the incident light from a projector penetrate fundamentally so that it may mention later, 
n addition, without being limited to the example shown in drawing 6 as a screen of this invention, the 
ntioned optical film 31a may be used only, for example as a lenticular-sheet sheet 43, and you may make i 
^mentioned optical film 31b only as a dispersion film 45. Even if it is in these screens, it will become chea 



aised further. Moreover, it will become cheap by using the aforementioned optical film 31b as a dispersion 1 
lermore, from optical film 3 lb used as the dispersion film 45 having good diffusibility ability When the ligt 
enetrated the dispersion film 45 which consists of this optical film 31b reflects and incidence is again carrie 
ispersion film 45 (it has reflected), The visibility of the image on which the regular reflection of this can be 
sed, therefore it is projected on a screen can be raised by scattering this incident light (reflected light) by the 
on film 45. 

drawing 7 is drawing showing an example of the projector system equipped with the screen 40*for projector 
a drawing 6 , and the sign 50 in drawin£7 is a projector system. This projector system 50 is equipped with ; 
r 51 and the aforementioned screen 40, and is constituted. The projector 51 consists of the light source 52, z 
ystal light valve 53 which is arranged on the optical axis of the light by which outgoing radiation is carried 
s light source 52, and modulates the light from this light source 52, and an image formation lens (image 
>n optical system) 54 which carries out image formation of the picture of the light which penetrated this liqi 
ight valve 53. Here, you may use a means to drive a minute reflective member (for the degree of angle of 
>n to be controlled), and to modulate the light from the light source that what is necessary, is just a means to 
e not only a liquid crystal light valve but light. 

fit is in this projector system 50, since the screen 40 for projections shown in drawing 6 as a screen is used 
)f image of the image on which the visibility of the image on which it is projected as mentioned above is ra 
projected on a screen 40 can be raised, and the good permeability of the incident light from a projector 51 < 
secured with the dispersion film 45 which consists of optical film 31b further. 

n addition, also in this projector system 50, without being limited to the screen 40 shown in drawing 6 as a 
d be used, the thing using the aforementioned optical film 31b may be used [ as mentioned above, the thing 
e aforementioned optical film 31a may be used only as a lenticular-sheet sheet 43, and ] only as a dispersioi 

)f the Invention] As explained above, it can be made what carries out optical diffusion of the micro lens wh 
lg to the manufacture method of the micro lens of this invention can attain reduction-ization of a manufactx 
. is obtained [ the large angle range (direction) of 360 degrees ], and high diffusibility ability can be given t< 
ns obtained by moreover having composite-ized the optical diffusibility particle. 

According to the micro lens of this invention, it becomes what a manufacturing cost becomes what was full; 
n-ized, and carries out optical diffusion [ the large angle range (direction) of 360 degrees ], and the high 
n effect is demonstrated by moreover having composite-ized the optical diffusibility particle. 
Since it comes to form the aforementioned micro lens which a manufacturing cost is reduction-ized and 
trates the high diffusion effect according to the optical film of this invention, it becomes the film which has 
ility ability cheap and good moreover. The visibility of the image on which the quality of image of the imaj 
is projected on a screen can be raised while raising the visibility of the image on which it is projected acco 
:reen for projections of this invention, since the aforementioned optical film is used, or it is projected on a s 
aised, or the good permeability of the incident light from the image formation optical system of a projector 
secured. Since the aforementioned screen for projections is used according to the projector system of this 
n The quality of image of the image on which it is projected on a screen while raising the visibility of the i: 
h it is projected can be raised. Or the visibility of the image on which it is projected on a screen can be rais 
1 permeability of the incident light from the image formation optical system of a projector can fully be secv 
reby, in any case, projection image formation to a screen top can be made good. 
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